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(54) FINE POROUS INORGANIC PARTICLE 

(5 7) Abstract: 

PURPOSE: To provide fine porous inorganic particles from 
which an enclosed functional substance is not easily eluted 
or evaporated even when the substance having a high 
water-solubility or volatility is incorporated in various base 
materials by enclosing the functional substane with the 
above particles, and coating the enclosing particles with a 
polymeric material. 

CONSTITUTION: This particle 1 encloses the functional 
substance 3 of one or combination of two or more selected 
from among an antibacterial substance, a preventive against 
deposition of aquatic life, a perfume and an agricultural 
chemical, and is coated with polymeric material 5 (2: hollow 
part, and 4: micropore). The polymeric material 5 is one 
member or a combination of two or more selected from 
among proteins, polysaccharides, synthetic resin, latices and 
steroids. The polymeric material 5 may be water-soluble 
one. The fine inorganic porous particle is preferably a 
porous inorganic silica. 
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2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Inorganic porosity particles characterized by covering with a polymer material while 
carrying out inclusion of what combined one sort chosen from an antibacterial substance, an 
underwater creature antibonding agent, perfume, and agricultural chemicals, or two sorts or more. 
[Claim 2]The inorganic porosity particle according to claim 1 combining one sort chosen from 
protein, polysaccharide, a synthetic resin, latex, and steroid as said polymer material, or two sorts or 
more. 

[Claim 3]The inorganic porosity particle according to claim 1 or 2, wherein said polymer material is 
water solubility. 
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DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention is applied to various fields and relates to the inorganic porosity 
particles which carry out inclusion of the functional material, such as an antibacterial substance, 
perfume, an underwater creature antibonding agent, and agricultural chemicals. 
[0002] 

[Description of the Prior Art]Conventionally, what carried out inclusion of the water-soluble and 
volatile high functional material to inorganic porosity particles, such as porous silica, is used for a 
ship bottom paint, an underwater creature antibonding agent, and other functional uses as high- 
performance material. Where inorganic porosity particles are warmed to a various substrate, scour 
this and it is crowded, or it is mixed to each solvent. 
[0003] 

[Problem(s) to be Solved by the Invention]Therefore, there was a problem. Namely, if inclusion of 
the water-soluble and volatile high functional material is carried out to inorganic porosity particles, 
and it scours to various substrates, such as a paint, ink, and cosmetics, and mixes [ it is crowded 
or ] to them, When content falls and the functional material by which inclusion must have been 
carried out actually uses it by elution, volatilization, etc. into a scour lump or a mixing process, when 
the amount of inclusion decreases, sometimes, there is a problem that effect becomes weak. 
[0004]When carrying out inclusion of the underwater creature antibonding agent and using it for a 
ship bottom paint, by being immersed all over sea water, the underwater creature antibonding agent 
which carried out inclusion flowed easily, and the problem which is not maintained over a long time 
also had the underwater creature antisticking effect. 

[0005]The purpose of this invention is what was going to improve inorganic porosity particles, and 
although it scours the high functional material of the water solubility by which inclusion was carried 
out to inorganic porosity particles, or volatility to a various substrate and is crowded, it tends to 
provide the inorganic porosity particles to which said functional material by which inclusion was 
carried out is eluted, and does not volatilize easily. 
[0006] 

[Means for Solving the Problem]The above-mentioned problem is solved by covering a polymer 
material to inorganic porosity particles. As a polymer material, and protein, polysaccharide, a 
synthetic resin, latex, What combined one sort chosen from steroid or two sorts or more is covered, 
water-soluble gelatin etc. are used as protein, and casein of insoluble in water nature, casein 
sodium, gluten, etc. are mentioned. A polysaccharide simple substance and its derivative can use as 
polysaccharide, and Gum arabic of water solubility [ it ], There are gellant gum, hydroxyethyl 
cellulose, carboxymethyl cellulose, hydroxypropylcellulose, psyllium seed gum, etc., and methyl 
cellulose of insoluble in water nature, ethyl cellulose, cellulose acetate, curdlan, etc. are mentioned. 
Poly vinyl alcohol water-soluble in a synthetic resin, a polyethylene glycol, A polypropylene glycol 
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etc. are used and an acrylic resin of insoluble in water nature, polymethylmethacrylate, polyvinyl 
acetate, polystyrene, Pori Sail John, etc. are possible, As latex, natural rubber latex, styrene 
butadiene copolymer latex, Polybutadiene latex, acrylonitrile butadiene copolymer latex, polyisoprene 
latex, polyvinyl acetate latex, polyvinyl chloride acetate copolymer latex, ethylene-vinylacetate 
copolymer latex, etc. are mentioned. Cholesterol of insoluble in water nature, etc. are mentioned as 
steroid. A polymer material may be water solubility. 

[0007]As a method of coating said polymer material, spray dry, a granulation, vacuum drying, and 
freeze-drying are mentioned, and it is suitably used according to material. 

[0008]As an inorganic compound in which what was excellent in a heatproof, water resistance, and 
corrosion resistance at inorganic porosity particles used here is desirable, and forms this inorganic 
porosity particle, It is usable in carbonate of alkaline-earth metals, silicate, phosphate, sulfate, a 
metallic oxide and metal hydroxide, other metallic silicates, or other metallic carbonate. 
[0009]As carbonate of alkaline-earth metals, specifically Calcium carbonate, barium carbonate, 
carbonic acid — a mug — NEUMU etc. — as the silicate of alkaline-earth metals — a calcium 
silicate, barium silicate, a magnesium silicate, etc. — moreover — as the phosphate of alkaline- 
earth metals — calcium phosphate, barium phosphorate, magnesium phosphate, etc. — and as 
sulfate of alkaline-earth metals, calcium sulfate, barium sulfate, magnesium sulfate, etc. are 
mentioned again, respectively. 

[0010] Furthermore, as a metallic oxide, silica, titanium oxide, iron oxide, cobalt oxide, a zinc oxide, 
nickel oxide, manganese oxide, an aluminum oxide, etc. are mentioned, and iron hydroxide, nickel 
hydroxide, aluminium hydroxide, calcium hydroxide, chromium hydroxide, etc. are mentioned as metal 
hydroxide, respectively. 

[001 1]And zinc silicate, aluminum silicate, etc. are mentioned as other metallic silicates, and zinc 
carbonate, basic copper carbonate, etc. are mentioned as other metallic carbonate, respectively. It 
is possible to use inorganic porous silica (trade name: God ball) already preferably marketed by 
these people. 

[001 2]A function is given by carrying out inclusion of what combined one sort chosen from an 
antibacterial substance, an underwater creature antibonding agent, agricultural chemicals, and 
perfume as functional material by which inclusion is carried out, or two sorts or more. 
[0013]As an antibacterial substance by which inclusion is first carried out to such inorganic porosity 
particles, a thing with a germicidal action and a thing with bacteriostatic action are also contained. 
As a concrete antibacterial substance, 5-chloro-2-methyl-4-isothia ******- 3-one, 2-methyl-4- 
isothia ******- 3-one, 1,2-benziso thiazoline 3-one, 2-n-octyl-4-iso thiazoline 3-one, 2 -(4- 
thiazolyl)- Benzimidazole. Humulon (humulon), such as an antibiotic, the lupulone (lupulon), Allysine, 
allylisothia NETO (allyl isotiocyanate), Chlorogenic acid, solanine, the tangeritin (tangeritin), 
Berberine, hinokitiol, iodine, an extract of a Japanese horseradish, forsythia extract, Rumput roman 
extract, protamine, methylparaben, ethylparaben, Propylparaben, WANIRIN, thinner MIKKU aldehyde, 
p-hydroxy benzoate ester, d-limonene, ethyl alcohol, camphor, phenyloxide, p-dichlorobenzene, 
dimethyl fumarate, hiba oil, hiba arborvitae oil, Chamaecyparis taiwanensis oil, cassia oil, dill oil, 
lemon oil, citronella oil, clove oil, time oil, linalool, transformer PINOKARU Weor, p- 
isopropylcyclohexanol. Can FERE nick aldehyde, gamma-decalactone, g undecalactone, Formalin, 
hypochlorous acid NATO RIM U, isopropanol, phenol, A benzalkonium chloride, chlorhexidine, a 
chloride alkyl diamide ethylglycine, A glutaraldehyde, chlorhexidine glyconate, thiabendazole, 2,4,5,6- 
tetrachloro isophthal nitril, a benzimidazole system compound, an organic iodine system compound, 
an organic nitrogen sulfur-systems compound, amino metal silver (product made from incorporated 
company Japanese ore), etc. are used. 

[0014]As an underwater creature antibonding agent, 2-methylthio 4-t-butylamino 6- 
cyclobutylpropylamino S-triazine, 2,3,5,6-tetrachloro-4 (MACHIRU sulfonyl) pyridine, amino metal 
copper (product made from incorporated company Japanese ore), chloridation triphenyltin, acetic 
acid triphenyltin, triphenyltin hydroxide, tributyltin oxide, and TORIPURO pill tin chloride can be 
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mentioned. 

[0015]Natural aromatic and synthetic perfume are used as perfume. As the natural aromatic, 
spearmint oil, peppermint oil, citronella oil, Eucalyptus oil, cascarilla oil, birch oil, cinnamon oil, What 
combined one sort chosen from clove oil, garlic oil, HAKKAOIRU, Marjoram oil, nutmeg oil, PAL 
MAROZA oil, SHISOOIRU, rose oil, savory oil, rosemary oil, lavender oil, etc. or two sorts or more is 
used As synthetic perfume, amyl acetate, alpha-amylcinnamic aldehyde, Isoamyl salicylate, 
anisaldehyde, benzyl acetate, benzyl alcohol, What combined one sort chosen from borneol, I- 
carvone, menthol, citral, citronellal, citronellol, a coumarin, eugenol, a methyl salicylate, vanillin, a 
terpineol, etc. or two sorts or more is used. A mixing-natural aromatic and synthetic perfume thing 
can also carry out inclusion. 

[0016]An insecticide, a germicide, a nematicide, miticide, etc. are raised as agricultural chemicals. As 
a germicide, a dithiocarbamate agent, an organic sulfur (mancozeb etc.) system agent (captan etc.), 
Organophosphorus compounds (0,0-diisopropyl- S-benzylthio phosphate etc.), chlorinated organic 
compounds (pentachlorophenol etc.), an organoarsenic pesticide, and aliphatic series halogen 
(methyl ARUSENIKKUJI methylcarbamate etc.) agents (methyl bromide etc.) are mentioned. 
[0017]As an insecticide, organo-phosphoric pesticides (dichlorvos etc.) and the Cava mate system 
insecticide (1-naphthyl N-methylcarbamate etc.), An organic halogen system insecticide and 
nicotine (DDT etc.) (nicotine etc.). Oil refinement (cineol, dill oil, Japanese mint oil, eucalyptus oil, 
TAPENTIN oil, etc.) of fluoroacetamide, pyrethroid (pyrethrine, allethrin, etc.), and vegetable origin, 
boric acid, etc. are used. 

[0018]As miticide, Kelthane, prochlonol, a do RUBEJI rate, chloropropylate, phenisobromolate, 
lavender oil, Melissa oil, peppermint oil, salvia oil, rosemary oil, etc. are used. 
[0019]As a nematicide, there are a mixture of chloropicrin, 2,3-dichloropropane, and 1,3- 
dichloropropene, 1,2-dibromomethane, and a methylisocyanate, and a mixture of chloropicrin, 2,3- 
dichloropropane, and 1,3-dichloropropene, etc. are used preferably. 
[0020] 

[FunctionJWhile carrying out inclusion of what combined one sort chosen as inorganic porosity 
particles from an antibacterial substance, an underwater creature antibonding agent, perfume, and 
agricultural chemicals, or two sorts or more, the antibacterial substance, the underwater creature 
antibonding agent, the perfume, and the agricultural chemicals by which inclusion was carried out 
also on the conditions under underwater or an elevated temperature by covering with a polymer 
material — elution — it becomes difficult to volatilize. The functional material inclusion was carried 
out [ functional material ] to inorganic porosity particles by what combined one sort chosen from 
protein, polysaccharide, a synthetic resin, latex, and steroid as the polymer material or two sorts or 
more, and the water-soluble thing becomes eluting and being hard to volatilize. When using a water- 
soluble thing, the adjustment of time after being underwater immersed by adjusting the solubility 
until said inclusion thing flows out is attained, and it can realize sustained-release [ underwater ] 
[0021] 

[Example]Although the example of this invention is described below, referring to drawings, this 
invention is not restrained at all by this example. 

[0022] Drawing 1 and drawing 2 are the structure table ****** explanatory views which carried out 
inclusion of the underwater creature antibonding agent to the centrum, and covered porous silica 
(trade name: the God ball, the Suzuki oil and fat industry incorporated company make) with gelatin. 
This is in the state where the minute hole 4 is also filled up with the underwater creature 
antibonding agent 3 by which inclusion was carried out to the centrum 2 of said porous silica 1 , and 
covers the gelatin 5 only to a peripheral part. Although not illustrated, inclusion of the underwater 
creature antibonding agent 3 is carried out only to the centrum 2 of said porous silica 1, and while 
being covered with the gelatin 5, there is also a thing in the state where the minute hole 4 was also 
filled up with the gelatin 5. 

[0023](Example 1) as Example 1 — porous silica (trade name: — the God ball.) The powder 20g of 
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seaweed-proofing agent 2,3,5,6-tetrachloro-4 (MACHIRU sulfonyl) pyridine (trade name: made in 
DensihSHOO eye SHIAI Japan, Inc.) is melted in the solvent of methyl ethyl ketone as an 
underwater creature antibonding agent at the Suzuki oil and fat industry incorporated company 
make 200g, After making said porous silica impregnated, it was made to dry at about 50 ** for 2 
hours. Thus, the obtained porous silica whole quantity containing a seaweed-proofing agent is 
distributed in 2 % of the weight of gelatin (trade name: made by gelatin 21 Nitta Gelatin, Inc.) solution 
4000g, The porous silica which covered the gelatin containing an underwater creature antibonding 
agent which carried out coating treatment with gelatin under the conditions of 150 ** and 30000 
revolutions per minute using the spray dry device (trade name: CL-8 the OHKAWARA KAKOHKI 
incorporated company make) was obtained. 

[0024](Example 2) 200 g (trade name: made by God ball Suzuki oil and fat industry incorporated 
company) of porous silica which carried out inclusion of the volatile high jasmine perfume liquid 20g 
as Example 2, methylene chloride — a solvent — cholesterol: — ethyl cellulose: — it mixing by the 
ratio of polyethylene-glycol (molecular weight 20000) =1:2:1, distributing in the solution 300g 10% of 
the weight, and, The porous silica in which there is the scent of the jasmine which performed 
coating treatment using the vacuum freeze dryer (made in [ for 1 I. ] testing machine Toyo Research 
Institute, Inc.), and covered it by cholesterol, ethyl cellulose, and a polyethylene glycol was obtained. 

[0025](Example 3) As Example 3, 1 0 g of porous silica which carried out inclusion of the rumput 
roman extract 5g as an antibacterial substance, Methanol was distributed in the solution 125g mixed 
[ 3 % of the weight of ethyl cellulose ] to the solvent, the continuation granulation dryer (made by 
OHKAWARA KAKOHKI incorporated company) performed granulation desiccation for 10 minutes, 
and the antibacterial porous silica covered by ethyl cellulose was obtained. 

[0026](Comparative examples 1, 2, and 3) What is not performing coating treatment of Examples 1, 
2, and 3 was obtained as the comparative examples 1 , 2, and 3. 

[0027](Test of Example 1 and the comparative example 1) Example 1 and the comparative example 
1, Adjust so that it may become 5% of the weight in the acrylic resin system paints which dissolved 
in xylene, respectively, and the oiliness acrylic resin system paint containing a seaweed-proofing 
agent is produced, It actually applied to the ship's bottom, the seaweed-proofing test was done by 
sea immersion, and what observed adhesion of the alga with the naked eye weekly was shown in 
Table 1 over the period for eight weeks. It has prevented adhesion of the underwater creature of a 
ship's bottom over the long period of time as it was shown in Table 1, since it was coated by gelatin 
compared with the comparative example 1 and the rate of dissolution to the inside of sea water was 
slow Example 1. 
[0028] 
[Table 1] 
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[0029](Test of Example 2 and the comparative example 2) Example 2 and the comparative example 
2, It adjusted so that it might become 5% of the weight in acrylic emulsion system paints, 
respectively, and the perfume ****** acrylic emulsion system paint of the jasmine was produced, 



http://ww4jpdl.inpit.gojp/cgi-bin/ti^_web_cgi_ejje?atw_u=http%3A%2F%2Fww 4/15/2008 



JP,07- 173452, A [DETAILED DESCRIPTION] 



Page 5 of 6 



about 3 g was uniformly applied to plywood of 0.1 mm in thickness, and 5 cm around, and it dried at 
20 ** for 5 hours. And days until the smell of the perfume is lost by an abuse test deed and 
organoleptics in the plywood in which the paint was applied with the homoiothermal constant 
humidity chamber whose temperature inside is 30 ** and whose humidity is 90% were shown in 
Table 2. Since coating treatment is carried out in this example, as it is shown in Table 2 compared 
with the comparative example 2, the duration in an abuse test is ****** overwhelmingly. 
[0030] 

[Table 2] 
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[0031](Test of Example 3 and the comparative example 3) Example 3 and the comparative example 
3, It adjusted so that it might become 5% of the weight in acrylic emulsion system paints, 
respectively, and the acrylic emulsion system paint containing an antimicrobial agent was produced, 
about 2 g was applied to the transparent-acrylic-resin board of 1 cm around at 0.1 mm in thickness, 
and it dried at the room temperature for 5 hours. It was neglected to the outdoors after that and 
evaluation of as opposed to [ over the period for eight weeks / weekly ] bacteria and true fungi for 
an antibacterial effect was carried out. as the bacteria used for the test — punishment — lath 
subtilis (Bacillus subtilis). Staphylococcus Aureus (Stapylococcus aureus), As Escherichia coli 
(Escherichia coli), Pseudomonas aeruginosa (Pseudomonas aeruginosa), and true fungi, Aspergillus 
Nigre (Aspergillus nigar), Aspergillus ORIZE (Aspergillus oryzae), Mucor RUKISHI (Mucor rouxi), 
Saccharomyces Selby Xie (Saccharomyces cerevisiae) has. An antibacterial test Glucose 1% (w/v) 
(made by best glucose Wako Pure Chem, Inc.), Yeast extract 2% (w/v) (made by Difco yeast extract 
Difco), To the GYP liquid medium which was adjusted the pH to 6.8 by peptone 1% (w/v) (made by 
Difco peptone Difco) of concentration, and it poured distributively 10 cc at a time in each test tube, 
and carried out sterilization treatment with autoclave. It adjusted so that bacteria and true fungi 
might become [ g ] in 100,000 pieces /, the acrylic resin plate which did the field test on this was 
put into in vitro, and bacteria are 37 **, and true fungi were cultivated for three days with the 
thermostat at 28 **, respectively, and performed growing conditions by macro-scopic observation. 
Since it was coated with ethyl cellulose and it was not emitted more than needed, its effect was 
long as Example 3 was shown in Table 3 compared with the comparative example 3. 
[0032] 
[Table 3] 
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[0033]The example which carried out coating treatment from the above result is shown from a 
comparative example by Tables 1, 2, and 3 where that effect is continuing over a long period of time 
expressed the result of each examination. 
[0034] 

[Effect of the Invention]By covering a polymer material, they can be prevented from the 
antibacterial substance, the underwater creature antibonding agent, the perfume, and the 
agricultural chemicals by which inclusion was carried out being eluted for a short time more than 
needed, or volatilizing, and an effect can be maintained over a long period of time. A good result is 
obtained by furthermore using what combined one sort chosen from protein, polysaccharide, a 
synthetic resin, latex, and steroid, or two sorts or more, and a water-soluble thing as a polymer 
material. When a water-soluble thing is used especially, adjustment of time after being underwater 
immersed by adjusting the solubility until said thing which carried out inclusion flows out can be 
attained, sustained-release [ underwater ] can be realized, and the effect outstanding as a ship 
bottom paint, or a seaweed-proofing agent and a lasting long aromatic can be demonstrated. 
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TECHNICAL HELD 



[Industrial Application]This invention is applied to various fields and relates to the inorganic porosity 
particles which carry out inclusion of the functional material, such as an antibacterial substance, 
perfume, an underwater creature antibonding agent, and agricultural chemicals. 
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PRIOR ART 
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[Description of the Prior Art]Conventionally, what carried out inclusion of the water-soluble and 
volatile high functional material to inorganic porosity particles, such as porous silica, is used for a 
ship bottom paint, an underwater creature antibonding agent, and other functional uses as high- 
performance material. Where inorganic porosity particles are warmed to a various substrate, scour 
this and it is crowded, or it is mixed to each solvent. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]By covering a polymer material, they can be prevented from the 
antibacterial substance, the underwater creature antibonding agent, the perfume, and the 
agricultural chemicals by which inclusion was carried out being eluted for a short time more than 
needed, or volatilizing, and an effect can be maintained over a long period of time. A good result is 
obtained by furthermore using what combined one sort chosen from protein, polysaccharide, a 
synthetic resin, latex, and steroid, or two sorts or more, and a water-soluble thing as a polymer 
material. When a water-soluble thing is used especially, adjustment of time after being underwater 
immersed by adjusting the solubility until said thing which carried out inclusion flows out can be 
attained, sustained-release [ underwater ] can be realized, and the effect outstanding as a ship 
bottom paint, or a seaweed-proofing agent and a lasting long aromatic can be demonstrated. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]Therefore, there was a problem. Namely, if inclusion of 
the water-soluble and volatile high functional material is carried out to inorganic porosity particles, 
and it scours to various substrates, such as a paint, ink, and cosmetics, and mixes [ it is crowded 
or ] to them, When content falls and the functional material by which inclusion must have been 
carried out actually uses it by elution, volatilization, etc. into a scour lump or a mixing process, when 
the amount of inclusion decreases, sometimes, there is a problem that effect becomes weak. 
[0004]When carrying out inclusion of the underwater creature antibonding agent and using it for a 
ship bottom paint, by being immersed all over sea water, the underwater creature antibonding agent 
which carried out inclusion flowed easily, and the problem which is not maintained over a long time 
also had the underwater creature antisticking effect. 

[0005]The purpose of this invention is what was going to improve inorganic porosity particles, and 
although it scours the high functional material of the water solubility by which inclusion was carried 
out to inorganic porosity particles, or volatility to a various substrate and is crowded, it tends to 
provide the inorganic porosity particles to which said functional material by which inclusion was 
carried out is eluted, and does not volatilize easily. 
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[Means for Solving the Problem]The above-mentioned problem is solved by covering a polymer 
material to inorganic porosity particles. As a polymer material, and protein, polysaccharide, a 
synthetic resin, latex, What combined one sort chosen from steroid or two sorts or more is covered, 
water-soluble gelatin etc. are used as protein, and casein of insoluble in water nature, casein 
sodium, gluten, etc. are mentioned. A polysaccharide simple substance and its derivative can use as 
polysaccharide, and Gum arabic of water solubility [ it ], There are gellant gum, hydroxyethyl 
cellulose, carboxymethyl cellulose, hydroxypropylcellulose, psyllium seed gum, etc., and methyl 
cellulose of insoluble in water nature, ethyl cellulose, cellulose acetate, curdlan, etc. are mentioned. 
Poly vinyl alcohol water-soluble in a synthetic resin, a polyethylene glycol, A polypropylene glycol 
etc. are used and an acrylic resin of insoluble in water nature, polymethylmethacrylate, polyvinyl 
acetate, polystyrene, Pori Sail John, etc. are possible, As latex, natural rubber latex, styrene 
butadiene copolymer latex, Polybutadiene latex, acrylonitrile butadiene copolymer latex, polyisoprene 
latex, polyvinyl acetate latex, polyvinyl chloride acetate copolymer latex, ethylene-vinylacetate 
copolymer latex, etc. are mentioned. Cholesterol of insoluble in water nature, etc. are mentioned as 
steroid. A polymer material may be water solubility. 

[0007]As a method of coating said polymer material, spray dry, a granulation, vacuum drying, and 
freeze-drying are mentioned, and it is suitably used according to material. 

[0008]As an inorganic compound in which what was excellent in a heatproof, water resistance, and 
corrosion resistance at inorganic porosity particles used here is desirable, and forms this inorganic 
porosity particle, It is usable in carbonate of alkaline-earth metals, silicate, phosphate, sulfate, a 
metallic oxide and metal hydroxide, other metallic silicates, or other metallic carbonate. 
[0009]As carbonate of alkaline-earth metals, specifically Calcium carbonate, barium carbonate, 
carbonic acid — a mug — NEUMU etc. — as the silicate of alkaline-earth metals — a calcium 
silicate, barium silicate, a magnesium silicate, etc. — moreover — as the phosphate of alkaline- 
earth metals calcium phosphate, barium phosphorate, magnesium phosphate, etc. — and as 
sulfate of alkaline-earth metals, calcium sulfate, barium sulfate, magnesium sulfate, etc. are 
mentioned again, respectively. 

[0010]Furthermore, as a metallic oxide, silica, titanium oxide, iron oxide, cobalt oxide, a zinc oxide, 
nickel oxide, manganese oxide, an aluminum oxide, etc. are mentioned, and iron hydroxide, nickel 
hydroxide, aluminium hydroxide, calcium hydroxide, chromium hydroxide, etc. are mentioned as metal 
hydroxide, respectively. 

[0011]And zinc silicate, aluminum silicate, etc. are mentioned as other metallic silicates, and zinc 
carbonate, basic copper carbonate, etc. are mentioned as other metallic carbonate, respectively. It 
is possible to use inorganic porous silica (trade name: God ball) already preferably marketed by 
these people. 

[001 2]A function is given by carrying out inclusion of what combined one sort chosen from an 
antibacterial substance, an underwater creature antibonding agent, agricultural chemicals, and 
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perfume as functional material by which inclusion is carried out, or two sorts or more. 
[0013]As an antibacterial substance by which inclusion is first carried out to such inorganic porosity 
particles, a thing with a germicidal action and a thing with bacteriostatic action are also contained. 
As a concrete antibacterial substance, 5-chloro-2-methy|-4-isothia ******- 3-one, 2-methyh4~ 
isothia ******- 3-one, 1,2-benziso thiazoline 3-one, 2-n-octyl-4Hso thiazoline 3-one, 2 -(4- 
thiazolyl)- Benzimidazole. Humulon (humulon), such as an antibiotic, the lupulone (lupulon), Allysine, 
allylisothia NETO (allyl isotiocyanate), Chlorogenic acid, solanine, the tangeritin (tangeritin), 
Berberine, hinokitiol, iodine, an extract of a Japanese horseradish, forsythia extract, Rumput roman 
extract, protamine, methylparaben, ethyiparaben, Propylparaben, WANIRIN, thinner MIKKU aldehyde, 
p-hydroxy benzoate ester, d-limonene, ethyl alcohol, camphor, phenyloxide, p-dichlorobenzene, 
dimethyl fumarate, hiba oil, hiba arborvitae oil, Chamaecyparis taiwanensis oil, cassia oil, dill oil, 
lemon oil, citronella oil, clove oil, time oil, linalool, transformer PINOKARU Weor, p- 
isopropylcyclohexanol. Can FERE nick aldehyde, gamma-decalactone, g undecalactone, Formalin, 
hypochlorous acid NATO RIM U, isopropanol, phenol, A benzalkonium chloride, chlorhexidine, a 
chloride alkyl diamide ethylglycine, A glutaraldehyde, chlorhexidine glyconate, thiabendazole, 2,4,5,6- 
tetrachloro isophthal nitril, a benzimidazole system compound, an organic iodine system compound, 
an organic nitrogen sulfur-systems compound, amino metal silver (product made from incorporated 
company Japanese ore), etc. are used. 

[0014]As an underwater creature antibonding agent, 2-methylthio 4-t-butylamino 6- 
cyclobutylpropylamino S-triazine, 2,3,5,6-tetrachloro-4 (MACHIRU sulfonyl) pyridine, amino metal 
copper (product made from incorporated company Japanese ore), chloridation triphenyltin, acetic 
acid triphenyltin, triphenyltin hydroxide, tributyltin oxide, and TORIPURO pill tin chloride can be 
mentioned. 

[0015]Natural aromatic and synthetic perfume are used as perfume. As the natural aromatic, 
spearmint oil, peppermint oil, citronella oil, Eucalyptus oil, cascarilla oil, birch oil, cinnamon oil, What 
combined one sort chosen from clove oil, garlic oil, HAKKAOIRU, Marjoram oil, nutmeg oil, PAL 
MAROZA oil, SHISOOIRU, rose oil, savory oil, rosemary oil, lavender oil, etc. or two sorts or more is 
used. As synthetic perfume, amyl acetate, alpha-amylcinnamic aldehyde, Isoamyl salicylate, 
anisaldehyde, benzyl acetate, benzyl alcohol, What combined one sort chosen from borneol, I- 
carvone, menthol, citral, citronellal, citronellol, a coumarin, eugenol, a methyl salicylate, vanillin, a 
terpineol, etc. or two sorts or more is used. A mixing-natural aromatic and synthetic perfume thing 
can also carry out inclusion. 

[0016]An insecticide, a germicide, a nematicide, miticide, etc. are raised as agricultural chemicals. As 
a germicide, a dithiocarbamate agent, an organic sulfur (mancozeb etc.) system agent (captan etc.), 
Organophosphorus compounds (0,0-diisopropyl- S-benzylthio phosphate etc.), chlorinated organic 
compounds (pentachlorophenol etc.), an organoarsenic pesticide, and aliphatic series halogen 
(methyl ARUSENIKKUJI methylcarbamate etc.) agents (methyl bromide etc.) are mentioned. 
[0017]As an insecticide, organo-phosphoric pesticides (dichlorvos etc.) and the Cava mate system 
insecticide (1-naphthyl N-methylcarbamate etc.), An organic halogen system insecticide and 
nicotine (DDT etc.) (nicotine etc.). Oil refinement (cineol, dill oil, Japanese mint oil, eucalyptus oil, 
TAPENTIN oil, etc.) of fluoroacetamide, pyrethroid (pyrethrine, allethrin, etc.), and vegetable origin, 
boric acid, etc. are used. 

[0018]As miticide, Kelthane, prochlonol, a do RUBEJI rate, chloropropylate, phenisobromolate, 
lavender oil, Melissa oil, peppermint oil, salvia oil, rosemary oil, etc. are used. 
[0019]As a nematicide, there are a mixture of chloropicrin, 2,3-dichloropropane, and 1,3- 
dichloropropene, 1 ,2-dibromomethane, and a methylisocyanate, and a mixture of chloropicrin, 2,3- 
dichloropropane, and 1,3-dichloropropene, etc. are used preferably. 
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OPERATION 

[FunctionjWhile carrying out inclusion of what combined one sort chosen as inorganic porosity 
particles from an antibacterial substance, an underwater creature antibonding agent, perfume, and 
agricultural chemicals, or two sorts or more, the antibacterial substance, the underwater creature 
antibonding agent, the perfume, and the agricultural chemicals by which inclusion was carried out 
also on the conditions under underwater or an elevated temperature by covering with a polymer 
material — elution — it becomes difficult to volatilize. The functional material inclusion was carried 
out [ functional material ] to inorganic porosity particles by what combined one sort chosen from 
protein, polysaccharide, a synthetic resin, latex, and steroid as the polymer material or two sorts or 
more, and the water-soluble thing becomes eluting and being hard to volatilize. When using a water- 
soluble thing, the adjustment of time after being underwater immersed by adjusting the solubility 
until said inclusion thing flows out is attained, and it can realize sustained-release [ underwater ]. 
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[Example]Although the example of this invention is described below, referring to drawings, this 
invention is not restrained at all by this example. 

[0022]Dra^g__and drawing 2 are the structure table ****** explanatory views which carried out 
inclusion of the underwater creature antibonding agent to the centrum, and covered porous silica 
(trade name: the God ball, the Suzuki oil and fat industry incorporated company make) with gelatin. 
This is in the state where the minute hole 4 is also filled up with the underwater creature 
antibonding agent 3 by which inclusion was carried out to the centrum 2 of said porous silica 1, and 
covers the gelatin 5 only to a peripheral part. Although not illustrated, inclusion of the underwater 
creature antibonding agent 3 is carried out only to the centrum 2 of said porous silica 1, and while 
being covered with the gelatin 5, there is also a thing in the state where the minute hole 4 was also 
filled up with the gelatin 5. 

[0023](Example 1) as Example 1 — porous silica (trade name: — the God ball.) The powder 20g of 
seaweed-proofing agent 2,3,5,6-tetrachloro-4 (MACHIRU sulfonyl) pyridine (trade name: made in 
Densil-S-100 eye SHIAI Japan, Inc.) is melted in the solvent of methyl ethyl ketone as an 
underwater creature antibonding agent at the Suzuki oil and fat industry incorporated company 
make 200g, After making said porous silica impregnated, it was made to dry at about 50 ** for 2 
hours. Thus, the obtained porous silica whole quantity containing a seaweed-proofing agent is 
distributed in 2 % of the weight of gelatin (trade name: made by gelatin 21 Nitta Gelatin, Inc.) solution 
4000g, The porous silica which covered the gelatin containing an underwater creature antibonding 
agent which carried out coating treatment with gelatin under the conditions of 150 ** and 30000 
revolutions per minute using the spray dry device (trade name: CL-8 the OHKAWARA KAKOHKI 
incorporated company make) was obtained. 

[0024](Example 2) 200 g (trade name: made by God ball Suzuki oil and fat industry incorporated 
company) of porous silica which carried out inclusion of the volatile high jasmine perfume liquid 20g 
as Example 2, methylene chloride — a solvent — cholesterol: — ethyl cellulose: — it mixing by the 
ratio of polyethylene-glycol (molecular weight 20000) =1:2:1, distributing in the solution 300g 10% of 
the weight and, The porous silica in which there is the scent of the jasmine which performed 
coating treatment using the vacuum freeze dryer (made in [ for 1 I. ] testing machine Toyo Research 
Institute, Inc.), and covered it by cholesterol, ethyl cellulose, and a polyethylene glycol was obtained. 

[0025](Example 3) As Example 3, 10 g of porous silica which carried out inclusion of the rumput 
roman extract 5g as an antibacterial substance, Methanol was distributed in the solution 1 25g mixed 
[ 3 % of the weight of ethyl cellulose ] to the solvent, the continuation granulation dryer (made by 
OHKAWARA KAKOHKI incorporated company) performed granulation desiccation for 10 minutes, 
and the antibacterial porous silica covered by ethyl cellulose was obtained. 

[0026](Comparative examples 1, 2, and 3) What is not performing coating treatment of Examples 1, 
2, and 3 was obtained as the comparative examples 1, 2, and 3. 
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[0027](Test of Example 1 and the comparative example 1 ) Example 1 and the comparative example 
1, Adjust so that it may become 5% of the weight in the acrylic resin system paints which dissolved 
in xylene, respectively, and the oiliness acrylic resin system paint containing a seaweed-proofing 
agent is produced, It actually applied to the ship's bottom, the seaweed-proofing test was done by 
sea immersion, and what observed adhesion of the alga with the naked eye weekly was shown in 
Table 1 over the period for eight weeks. It has prevented adhesion of the underwater creature of a 
ship's bottom over the long period of time as it was shown in Table 1, since it was coated by gelatin 
compared with the comparative example 1 and the rate of dissolution to the inside of sea water was 
slow Example 1. 
[0028] 
[Table 1] 
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[0029](Test of Example 2 and the comparative example 2) Example 2 and the comparative example 
2, It adjusted so that it might become 5% of the weight in acrylic emulsion system paints, 
respectively, and the perfume ****** acrylic emulsion system paint of the jasmine was produced, 
about 3 g was uniformly applied to plywood of 0.1 mm in thickness, and 5 cm around, and it dried at 
20 ** for 5 hours. And days until the smell of the perfume is lost by an abuse test deed and 
organoleptics in the plywood in which the paint was applied with the homoiothermal constant 
humidity chamber whose temperature inside is 30 ** and whose humidity is 90% were shown in 
Table 2. Since coating treatment is carried out in this example, as it is shown in Table 2 compared 
with the comparative example 2, the duration in an abuse test is ****** overwhelmingly. 
[0030] 
[Table 2] 
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[0031](Test of Example 3 and the comparative example 3) Example 3 and the comparative example 
3, It adjusted so that it might become 5% of the weight in acrylic emulsion system paints, 
respectively, and the acrylic emulsion system paint containing an antimicrobial agent was produced, 
about 2 g was applied to the transparent-acrylic-resin board of 1 cm around at 0.1 mm in thickness, 
and it dried at the room temperature for 5 hours. It was neglected to the outdoors after that and 
evaluation of as opposed to [ over the period for eight weeks / weekly ] bacteria and true fungi for 
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an antibacterial effect was carried out. as the bacteria used for the test — punishment — lath 
subtilis (Bacillus subtilis). Staphylococcus Aureus (Stapylococcus aureus), As Escherichia coli 
(Escherichia coli), Pseudomonas aeruginosa (Pseudomonas aeruginosa), and true fungi, Aspergillus 
Nigre (Aspergillus nigar), Aspergillus ORIZE (Aspergillus oryzae), Mucor RUKISHI (Mucor rouxi), 
Saccharomyces Selby Xie (Saccharomyces cerevisiae) has. An antibacterial test Glucose 1% (w/v) 
(made by best glucose Wako Pure Chem, Inc.), Yeast extract 2% (w/v) (made by Difco yeast extract 
Difco), To the GYP liquid medium which was adjusted the pH to 6.8 by peptone 1% (w/v) (made by 
Difco peptone Difco) of concentration, and it poured distributively 1 0 cc at a time in each test tube, 
and carried out sterilization treatment with autoclave. It adjusted so that bacteria and true fungi 
might become [ g ] in 100,000 pieces /, the acrylic resin plate which did the field test on this was 
put into in vitro, and bacteria are 37 **, and true fungi were cultivated for three days with the 
thermostat at 28 **, respectively, and performed growing conditions by macro-scopic observation. 
Since it was coated with ethyl cellulose and it was not emitted more than needed, its effect was 
long as Example 3 was shown in Table 3 compared with the comparative example 3. 
[0032] 
[Table 3] 
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[0033]The example which carried out coating treatment from the above result is shown from a 
comparative example by Tables 1, 2, and 3 where that effect is continuing over a long period of time 
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expressed the result of each examination. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[D r aMQgJ.]The section explanatory view of the porous silica of the example of this invention 
[Description of Notations] 

1. Porous silica 

2. Centrum 

3. Underwater creature antibonding agent 

4. Minute hole 

5. Gelatin 
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[Drawing 1] 
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WRITTEN AMENDMENT 



[Written amendment] 



[Filing date] February 22, Heisei 6 
[Amendment 1] 

[Document to be Amended]Specification 

[Item(s) to be Amended]Whole sentence 

[Method of Amendment]Change 

[Proposed Amendment] 

[Document Name] Specification 

[Title of the Invention]Inorganic porosity particles 

[Claim(s)] 

[Claim 1]Inorganic porosity particles characterized by covering with a polymer material while 
carrying out inclusion of what combined one sort chosen from an antibacterial substance, an 
underwater creature antibonding agent, perfume, and agricultural chemicals, or two sorts or more. 
[Claim 2]The inorganic porosity particle according to claim 1 combining one sort chosen from 
protein, polysaccharide, a synthetic resin, latex, and steroid as said polymer material, or two sorts or 
more. 

[Claim 3]The inorganic porosity particle according to claim 1 or 2, wherein said polymer material is 
water solubility. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention is applied to various fields and relates to the inorganic porosity 
particles which carry out inclusion of the functional material, such as an antibacterial substance, 
perfume, an underwater creature antibonding agent, and agricultural chemicals. 
[0002] 

[Description of the Prior Art]Conventionally, what carried out inclusion of the water-soluble and 
volatile high functional material to inorganic porosity particles, such as porous silica, is used for a 
ship bottom paint, an underwater creature antibonding agent, and other functional uses as high- 
performance material. Where inorganic porosity particles are warmed to a various substrate, scour 
this and it is crowded, or it is mixed to each solvent 
[0003] 

[Problem(s) to be Solved by the Invention]Therefore, there was a problem. Namely, if inclusion of 
the water-soluble and volatile high functional material is carried out to inorganic porosity particles, 
and it scours to various substrates, such as a paint, ink, and cosmetics, and mixes [ it is crowded 
or ] to them, When content falls and the functional material by which inclusion must have been 
carried out actually uses it by elution, volatilization, etc. into a scour lump or a mixing process, when 
the amount of inclusion decreases, sometimes, there is a problem that effect becomes weak. 
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[0004]When carrying out inclusion of the underwater creature antibonding agent and using it for a 
ship bottom paint, by being immersed all over sea water, the underwater creature antibonding agent 
which carried out inclusion flowed easily, and the problem which is not maintained over a long time 
also had the underwater creature antisticking effect. 

[0005]The purpose of this invention is what was going to improve inorganic porosity particles, and 
although it scours the high functional material of the water solubility by which inclusion was carried 
out to inorganic porosity particles, or volatility to a various substrate and is crowded, it tends to 
provide the inorganic porosity particles to which said functional material by which inclusion was 
carried out is eluted, and does not volatilize easily. 
[0006] 

[Means for Solving the ProblemjThe above-mentioned problem is solved by covering a polymer 
material to inorganic porosity particles. As a polymer material, and protein, polysaccharide, a 
synthetic resin, latex, What combined one sort chosen from steroid or two sorts or more is covered, 
water-soluble gelatin etc. are used as protein, and casein of insoluble in water nature, casein 
sodium, gluten, etc. are mentioned. A polysaccharide simple substance and its derivative can use as 
polysaccharide, and Gum arabic of water solubility [ it ], There are gellant gum, hydroxyethyl 
cellulose, carboxymethyl cellulose, hydroxypropylcellulose, psyllium seed gum, etc., and methyl 
cellulose of insoluble in water nature, ethyl cellulose, cellulose acetate, curdlan, etc. are mentioned. 
Poly vinyl alcohol water-soluble in a synthetic resin, a polyethylene glycol, A polypropylene glycol 
etc. are used and an acrylic resin of insoluble in water nature, polymethylmethacrylate, polyvinyl 
acetate, polystyrene, Pori Sail John, etc. are possible, As latex, natural rubber latex, styrene 
butadiene copolymer latex, Polybutadiene latex, acrylonitrile butadiene copolymer latex, polyisoprene 
latex, polyvinyl acetate latex, polyvinyl chloride acetate copolymer latex, ethylene-vinylacetate 
copolymer latex, etc. are mentioned. Cholesterol of insoluble in water nature, etc. are mentioned as 
steroid. A polymer material may be water solubility. 

[0007]As a method of coating said polymer material, spray dry, a granulation, vacuum drying, and 
freeze-drying are mentioned, and it is suitably used according to material. 

[0008]As an inorganic compound in which what was excellent in a heatproof, water resistance, and 
corrosion resistance at inorganic porosity particles used here is desirable, and forms this inorganic 
porosity particle, It is usable in carbonate of alkaline-earth metals, silicate, phosphate, sulfate, a 
metallic oxide and metal hydroxide, other metallic silicates, or other metallic carbonate. 
[0009]As carbonate of alkaline-earth metals, specifically Calcium carbonate, barium carbonate, 
carbonic acid — a mug — NEUMU etc. — as the silicate of alkaline-earth metals — a calcium 
silicate, barium silicate, a magnesium silicate, etc. — moreover — as the phosphate of alkaline- 
earth metals — calcium phosphate, barium phosphorate, magnesium phosphate, etc. — and as 
sulfate of alkaline-earth metals, calcium sulfate, barium sulfate, magnesium sulfate, etc. are 
mentioned again, respectively. 

[0010] Furthermore, as a metallic oxide, silica, titanium oxide, iron oxide, cobalt oxide, a zinc oxide, 
nickel oxide, manganese oxide, an aluminum oxide, etc. are mentioned, and iron hydroxide, nickel 
hydroxide, aluminium hydroxide, calcium hydroxide, chromium hydroxide, etc. are mentioned as metal 
hydroxide, respectively. 

[0011]And zinc silicate, aluminum silicate, etc. are mentioned as other metallic silicates, and zinc 
carbonate, basic copper carbonate, etc. are mentioned as other metallic carbonate, respectively. It 
is possible to use inorganic porous silica (trade name: God ball) already preferably marketed by 
these people. 

[001 2]A function is given by carrying out inclusion of what combined one sort chosen from an 
antibacterial substance, an underwater creature antibonding agent, agricultural chemicals, and 
perfume as functional material by which inclusion is carried out, or two sorts or more. 
[0013]As an antibacterial substance by which inclusion is first carried out to such inorganic porosity 
particles, a thing with a germicidal action and a thing with bacteriostatic action are also contained. 
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As a concrete antibacterial substance, 5-chloro-2-methyl-4-isothia ******- 3-one, 2-methyh4- 
isothia ******- 3-one, 1,2-benziso thiazoline 3-one, 2-n-octyl-4-iso thiazoline 3-one, 2 -(4- 
thiazolyl)- Benzimidazole. Humulon (humulon), such as an antibiotic, the lupulone (lupulon), Allysine, 
allylisothia NETO (allyl isotiocyanate), Chlorogenic acid, solanine, the tangeritin (tangeritin), 
Berberine, hinokitiol, iodine, an extract of a Japanese horseradish, forsythia extract, Rumput roman 
extract protamine, methylparaben, ethylparaben, Propylparaben, WANIRIN, thinner MIKKU aldehyde, 
p-hydroxy benzoate ester, d-limonene, ethyl alcohol, camphor, phenyloxide, p-dichlorobenzene, 
dimethyl fumarate, hiba oil, hiba arborvitae oil, Chamaecyparis taiwanensis oil, cassia oil, dill oil, 
lemon oil, citronella oil, clove oil, time oil, linalool, transformer PINOKARU Weor, p- 
isopropylcyclohexanol. Can FERE nick aldehyde, gamma-decalactone, g undecalactone, Formalin, 
hypochlorous acid NATORIMU, isopropanol, phenol, A benzalkonium chloride, chlorhexidine, a 
chloride alkyl diamide ethylglycine, A glutaraldehyde, chlorhexidine glyconate, thiabendazole, 2,4,5,6- 
tetrachloro isophthal nitril, a benzimidazole system compound, an organic iodine system compound, 
an organic nitrogen sulfur-systems compound, amino metal silver (product made from incorporated 
company Japanese ore), etc. are used. 

[0014]As an underwater creature antibonding agent, 2-methylthio 4-t-butylamino 6- 
cyclobutylpropylamino S-triazine, 2,3,5,6-tetrachloro-4 (MACHIRU sulfonyl) pyridine, amino metal 
copper (product made from incorporated company Japanese ore), chloridation triphenyltin, acetic 
acid triphenyltin, triphenyltin hydroxide, tributyltin oxide, and TORIPURO pill tin chloride can be 
mentioned. 

[0015]Natural aromatic and synthetic perfume are used as perfume. As the natural aromatic, 
spearmint oil, peppermint oil, citronella oil, Eucalyptus oil, cascarilla oil, birch oil, cinnamon oil, What 
combined one sort chosen from clove oil, garlic oil, HAKKAOIRU, Marjoram oil, nutmeg oil, PAL 
MAROZA oil, SHISOOIRU, rose oil, savory oil, rosemary oil, lavender oil, etc. or two sorts or more is 
used. As synthetic perfume, amyl acetate, alpha-amylcinnamic aldehyde, Isoamyl salicylate, 
anisaldehyde, benzyl acetate, benzyl alcohol, What combined one sort chosen from borneol, 1- 
carvone, menthol, citral, citronellal, citronellol, a coumarin, eugenol, a methyl salicylate, vanillin, a 
terpineol, etc. or two sorts or more is used. A mixing-natural aromatic and synthetic perfume thing 
can also carry out inclusion. 

[0016]An insecticide, a germicide, a nematicide, miticide, etc. are raised as agricultural chemicals. As 
a germicide, a dithiocarbamate agent, an organic sulfur (mancozeb etc.) system agent (captan etc.), 
Organophosphorus compounds (0,0-diisopropyh S-benzylthio phosphate etc.), chlorinated organic 
compounds (pentachlorophenol etc.), an organoarsenic pesticide, and aliphatic series halogen 
(methyl ARUSENIKKUJI methylcarbamate etc.) agents (methyl bromide etc.) are mentioned. 
[0017]As an insecticide, organo-phosphoric pesticides (dichlorvos etc.) and the Cava mate system 
insecticide (1-naphthyl N-methylcarbamate etc.), An organic halogen system insecticide and 
nicotine (DDT etc.) (nicotine etc.). Oil refinement (cineol, dill oil, Japanese mint oil, eucalyptus oil, 
TAPENTIN oil, etc.) of fluoroacetamide, pyrethroid (pyrethrine, allethrin, etc.), and vegetable origin, 
boric acid, etc. are used. 

[0018]As miticide, Kelthane, prochlonol, a do RUBEJI rate, chloropropylate, phenisobromolate, 
lavender oil, Melissa oil, peppermint oil, salvia oil, rosemary oil, etc. are used. 
[0019]As a nematicide, there are a mixture of chloropicrin, 2,3-dichloropropane, and 1,3- 
dichloropropene, 1 ,2-dibromomethane, and a methylisocyanate, and a mixture of chloropicrin, 2,3- 
dichloropropane, and 1,3-dichloropropene, etc. are used preferably. 
[0020] 

[Function]While carrying out inclusion of what combined one sort chosen as inorganic porosity 
particles from an antibacterial substance, an underwater creature antibonding agent, perfume, and 
agricultural chemicals, or two sorts or more, the antibacterial substance, the underwater creature 
antibonding agent, the perfume, and the agricultural chemicals by which inclusion was carried out 
also on the conditions under underwater or an elevated temperature by covering with a polymer 
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material — elution — it becomes difficult to volatilize. The functional material inclusion was carried 
out [ functional material ] to inorganic porosity particles by what combined one sort chosen from 
protein, polysaccharide, a synthetic resin, latex, and steroid as the polymer material or two sorts or 
more, and the water-soluble thing becomes eluting and being hard to volatilize. When using a water- 
soluble thing, the adjustment of time after being underwater immersed by adjusting the solubility 
until said inclusion thing flows out is attained, and it can realize sustained-release [ underwater 1 
[0021] 

[ExamplejAlthough the example of this invention is described below, referring to drawings, this 
invention is not restrained at all by this example. 

[0022] Drawing JLand drawing 2 are the structure table ****** explanatory views which carried out 
inclusion of the underwater creature antibonding agent to the centrum, and covered porous silica 
(trade name: the God ball, the Suzuki oil and fat industry incorporated company make) with gelatin 
This is in the state where the minute hole 4 is also filled up with the underwater creature 
antibonding agent 3 by which inclusion was carried out to the centrum 2 of said porous silica 1, and 
covers the gelatin 5 only to a peripheral part. Although not illustrated, inclusion of the underwater 
creature antibonding agent 3 is carried out only to the centrum 2 of said porous silica 1 , and while 
being covered with the gelatin 5, there is also a thing in the state where the minute hole 4 was also 
filled up with the gelatin 5. 

[0023](Example 1) as Example 1 — porous silica (trade name: — the God ball.) The powder 20g of 
seaweed-proofing agent 2,3,5,6-tetrachloro-4 (MACHIRU sulfonyl) pyridine (trade name: made in 
Densil-S-100 eye SHIAI Japan, Inc.) is melted in the solvent of methyl ethyl ketone as an 
underwater creature antibonding agent at the Suzuki oil and fat industry incorporated company 
make 200g, After making said porous silica impregnated, it was made to dry at about 50 ** for 2 
hours. Thus, the obtained porous silica whole quantity containing a seaweed-proofing agent is 
distributed in 2 % of the weight of gelatin (trade name: made by gelatin 21 Nitta Gelatin, Inc.) solution 
4000g, The porous silica which covered the gelatin containing an underwater creature antibonding 
agent which carried out coating treatment with gelatin under the conditions of 150 ** and 30000 
revolutions per minute using the spray dry device (trade name: CL-8 the OHKAWARA KAKOHKI 
incorporated company make) was obtained. 

[0024](Example 2) 200 g (trade name: made by God ball Suzuki oil and fat industry incorporated 
company) of porous silica which carried out inclusion of the volatile high jasmine perfume liquid 20g 
as Example 2, methylene chloride — a solvent — cholesterol: — ethyl cellulose: — it mixing by the 
ratio of polyethylene-glycol (molecular weight 20000) =1:2:1, distributing in the solution 300g 10% of 
the weight, and, The porous silica in which there is the scent of the jasmine which performed 
coating treatment using the vacuum freeze dryer (made in [ for 1 I. ] testing machine Toyo Research 
Institute, Inc.), and covered it by cholesterol, ethyl cellulose, and a polyethylene glycol was obtained. 

[0025](Example 3) As Example 3, 10 g of porous silica which carried out inclusion of the rumput 
roman extract 5g as an antibacterial substance, Methanol was distributed in the solution 125g mixed 
[ 3 % of the weight of ethyl cellulose ] to the solvent, the continuation granulation dryer (made by 
OHKAWARA KAKOHKI incorporated company) performed granulation desiccation for 10 minutes, 
and the antibacterial porous silica covered by ethyl cellulose was obtained. 

[0026](Comparative examples 1 , 2, and 3) What is not performing coating treatment of Examples 1 , 
2, and 3 was obtained as the comparative examples 1 , 2, and 3. 

[0027](Test of Example 1 and the comparative example 1) Example 1 and the comparative example 
1 , Adjust so that it may become 5% of the weight in the acrylic resin system paints which dissolved 
in xylene, respectively, and the oiliness acrylic resin system paint containing a seaweed-proofing 
agent is produced, It actually applied to the ship's bottom, the seaweed-proofing test was done by 
sea immersion, and what observed adhesion of the alga with the naked eye weekly was shown in 
Table 1 over the period for eight weeks. It has prevented adhesion of the underwater creature of a 
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ship's bottom over the long period of time as it was shown in Table 1, since it was coated by gelatin 
compared with the comparative example 1 and the rate of dissolution to the inside of sea water was 
slow Example 1. 
[0028] 
[Table 1] 

[0029](Test of Example 2 and the comparative example 2) Example 2 and the comparative example 
2, It adjusted so that it might become 5% of the weight in acrylic emulsion system paints, 
respectively, and the perfume ****** acrylic emulsion system paint of the jasmine was produced, 
about 3 g was uniformly applied to plywood of 0.1 mm in thickness, and 5 cm around, and it dried at 
20 ** for 5 hours. And days until the smell of the perfume is lost by an abuse test deed and 
organoleptics in the plywood in which the paint was applied with the homoiothermal constant 
humidity chamber whose temperature inside is 30 ** and whose humidity is 90% were shown in 
Table 2. Since coating treatment was carried out in this example, as shown in Table 2, compared 
with the comparative example 2, the duration in the abuse test was overwhelmingly long . The 
duration of perfume was the same also in the plywood which is more thick. 
[0030] 
[Table 2] 

[0031](Test of Example 3 and the comparative example 3) Example 3 and the comparative example 
3 were adjusted so that it might become 5% of the weight in acrylic emulsion system paints, 
respectively, they produced the acrylic emulsion system paint containing an antimicrobial agent, 
applied about 2 g to the transparent-acrylic-resin board of 1 cm around, and dried it at the room 
temperature for 5 hours. It was neglected to the outdoors after that and evaluation of as opposed to 
[ over the period for eight weeks / weekly ] bacteria and true fungi for an antibacterial effect was 
carried out. as the bacteria used for the test — punishment — lath subtilis (Bacillus subtilis). 
Staphylococcus Aureus (Stapylococcus aureus), As Escherichia coli (Escherichia coli), 
Pseudomonas aeruginosa (Pseudomonas aeruginosa), and true fungi, Aspergillus Nigre (Aspergillus 
nigar), Aspergillus ORIZE (Aspergillus oryzae), Mucor RUKISHI (Mucor rouxi), Saccharomyces Selby 
Xie (Saccharomycescerevisiae) has. An antibacterial test Glucose 1% (w/v) (made by best glucose 
Wako Pure Chem, Inc.), Yeast extract 2% (w/v) (made by Difco yeast extract Difco), To the GYP 
liquid medium which was adjusted the pH to 6.8 by peptone 1% (w/v) (made by Difco peptone Difco) 
of concentration, and it poured distributively 10 cc at a time in each test tube, and carried out 
sterilization treatment with autoclave. It adjusted so that bacteria and true fungi might become [ g ] 
in 100,000 pieces /, the acrylic resin plate which did the field test on this was put into in vitro, and 
bacteria are 37 **, and true fungi were cultivated for three days with the thermostat at 28 **, 
respectively, and performed growing conditions by macro-scopic observation. Since it was coated 
with ethyl cellulose and it was not emitted more than needed, its effect was long as Example 3 was 
shown in Table 3 compared with the comparative example 3. 
[0032] 
[Table 3] 

[0033]The example which carried out coating treatment from the above result is shown from a 
comparative example by Tables 1, 2, and 3 where that effect is continuing over a long period of time 
expressed the result of each examination. 
[0034] 

[Effect of the Invention]By covering a polymer material, they can be prevented from the 
antibacterial substance, the underwater creature antibonding agent, the perfume, and the 
agricultural chemicals by which inclusion was carried out being eluted for a short time more than 
needed, or volatilizing, and an effect can be maintained over a long period of time. A good result is 
obtained by furthermore using what combined one sort chosen from protein, polysaccharide, a 
synthetic resin, latex, and steroid, or two sorts or more, and a water-soluble thing as a polymer 
material. When a water-soluble thing is used especially, adjustment of time after being underwater 
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immersed by adjusting the solubility until said thing which carried out inclusion flows out can be 
attained, sustained-release [ underwater ] can be realized, and the effect outstanding as a ship 
bottom paint, or a seaweed-proofing agent and a lasting long aromatic can be demonstrated. 
[Brief Description of the Drawings] 

[Drawjng J ] The section explanatory view of the porous silica of the example of this invention 
[Description of Notations] 

1 . Porous silica 

2. Centrum 

3. Underwater creature antibonding agent 

4. Minute hole 

5. Gelatin 



[Translation done.] 
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fci* 2a«±fc«d*>i* fcics>*a«r4 c 4K -7 r 

[ 0 0 13] S TCOJ: 9dM9MiMfr?fcatt3 

n&fii@ttejB4i/rii. «irffffl©**^cs>^>SfMff 
ti. 5-^ao-2-> , ^^-4-H r v^ry x />-3 

2->*Jl-4- -fV^T'J */>-3-*>, 
1. 2-<Wy*rV'i>-3-t>, 2-n-* 
?^-4-^v*rv'J>-3-t>, 2- (4-* 

P> < u mu 1 o n ) . xiupulo 

n > . r y r y ju-r v*r*- Ma i i y ! 

i sot i ocyanate) , ^oo v ? ^ 
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^k w d*?*^ ;k ^d-^^u, *4i&4 

rt h\ ^2>@^p;K^s/^. *7^>^V- 
^. 2, 4, 5, 6-rh7^C^V7^i^MJ 

#3. iKSMSttitt^fk^tt. r^y>^;^(»^t± 
[ 0 0 14] *4^tK4WAihM£ 0X\t2 -> 

*-4- t ~7'?JL7^-6 -^P7'Dt>7^ ^ 
-S-hyr^>, 2, 3, 5, 6-7^7*ou-4 
(v^AJl7ir-A) f'js>>, 7 (ft 

[0 0 1 5 ] 2 6tc, ^tttuxittmftpz&sft 

D-X^y-^^jU, 7^>^-*Y^^jE>^fe'l 
S* fctt2 «a±*«^to*fe «>«>*tflW * 64a-S. gift 

,«k t'tO + o-Jk >TV>, *Y> r >'-Jk *y?- 

^>*,-k ^<xy>, 

■*tett2«H±«:a'&to*fc<>€E»5ffli*6ft*. * 




http://www4.ipdl.inpit.go jp/tjcontentdben.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/N... 4/1 5/2008 



Page 1 of 1 



to oi7] sfcitauttt unt, mm >bam <*> 
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^7^>2 1 * 9 * >tf«£ttM > 2 UKtt 
m 0 0 0 Gr£0ftU K* ftfi : 

C L - 8 *! I IBftXlRtt^ttH ) Ir C 1 5 0 
•C. 3 0 0 0 0 mk/&D&#TVV5 * > Tfr — T * 

1 0 0 2 4] <!Ktefl2 > *)fe^2 <L UtT, S^ttO© 
>*$4>e 2 0 g tffltfcl/fciWLE V y * 2 0 
0« <SS« D P £: K*-* BTfcttnXJHf^C^li 
IS) fc, ^*b>^D7-/ K*jWHK3UA7"0-JU : 
x^^-bJlD-^ ; *Ux^u>^ii^-i (f>^S2 

0 0 0 0 ) = 1 : 2 ; 1 (DVcVW&lrX 1 OttMM 

3 o o 8? Kisifco, <-niss;*<4feJgis ( 1 1> * t a 

x ^ b > y y a - ju cc J: 0 514* <./ s> + A ^ >©# 0 # 
1 0 0 2 5 J <S$ifl3 ) mtizm ilt t ta^tt^g 

tt/-c*953* «i HH* 5 cr « fltt t ^?Lg ^ y ^ 

lOgt, /-^SrSSIiCx^-fe^D-^safi: 
1 2 5 trKSfcU tftmtUM (A 
Ji|KfkX(lW^tUl> i<:j:0 1 O^IKittftilC^fT 
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1 0 0 2 7] < l K^tUSM lC-fAf) *£MM 
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»7 * y ^WBXtttt«rlf MOT , MSCCB«CBl|i« 
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3 £tfit*2fl3 r * l» *x t> 5 >XttHtC5fe * 

5 mm%cc & £ j: ^ tc^is o , fittMc-A ^tc7?*) >i 
x -?>u> 3 >xim*ffM u r , i c mQftoanr z 

xtf:f* y x < Ba c » 1 1 u s s u b t i 1 i 
s) . A^7<a2-^^ TO US* <S t a py i 
ococcus aureus), AKif (Esche 
rich ia coM). S'a— K*^A 7x,'^' 

(Pseudoinonas a e r u tr » n o s 
a) . *fc, fcBS(4i/C«, rx-sM','U 
(Aspergillus n » tra r> , T^^U* 
Jl> t'Jt'(Aspersf i ! ! us o r y z a 
e>. v^2— ^ ihti' (Mucor roux 
» > . iT^^u^V-feA *,'Ufc'^x (Sa c c ha r 
omyces c e r e v i $ i a e ) inMr 

«D«Ma^ditiH} , A - A ► x* * t 7 * h 2% 

, 1% < w/v) < r> ^7 2^:7* > 

5* < 7 rjtis?) OiUfCp H 6 . 8ecMEtr C 1 0 c 
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[0032] 
[«3] 

[ 0 0 3 3] 9, ^ - ^ < > ?*Ag t fcg 
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3»5Hfc4ft#j. **«:*«* *aaMt*jwr*. 
t^m$mmmzv>%<< urr<- n^.m 

2. 

3. **^1^teih#J 

5- «f> 



CO 1 B 33,18 E 

C 0 5 G 3/00 1 0 3 7537- AH 

C 1 1 B 9/00 Z AH 



http://www4.ipdl.inpit.gojp/tjcontentdben.ipdl?N0000=21^ 4/15/2008 



